Introduction Pleomorphic adenoma of minor salivary glands of hard palate is a rare benign tumour. It usually presents as slow growing submucosal mass on hard palate. The purpose of this study was to collect observational data regarding age, size, symptoms, CT findings and treatment of pleomorphic adenoma of hard palate. Material and methods The prospective observational study was done in the Department of ENT, Department of Oral and maxillofacial surgery at SKIMS Medical College and at Peoples Care Polyclinic for a period of 2 years. Twenty cases were enrolled in the study. After clinical suspicion, computed tomography, FNAC and core needle biopsy was done in all twenty cases before any surgical intervention was done.
Introduction
Salivary gland tumors account for \3 % of the head and neck tumors [1] . Pleomorphic adenoma (PA) is the most common salivary gland tumour, accounting for about 40-70 % of all major and minor salivary gland tumors [2] . PA is the most common benign tumor of the minor salivary gland. The most common site of this tumor in the oral cavity is the palatal area followed by the lip, buccal mucosa, floor of the mouth, tongue tonsil, pharynx, and retro molar area [3] .
The majority of minor salivary gland PAs occur in the second decade of life [2] . There is slight predilection for female gender [3] .
The clinical presentation of a PA of the hard palate is typically a firm or rubbery submucosal mass without ulceration or surrounding inflammation. Pain and tenderness are unusual [4] .
The term pleomorphic describes the embryogenic basis of origin of these tumors, which contains both epithelial and mesenchymal tissues [5] . These tumors arise from intercalated and myoepithelial cells [6] . Differential diagnosis of the palatal lesions includes other minor salivary gland tumours, particularly mucoepidermoid carcinoma, as well as other benign and malignant mesenchymal lesions such as neurofibroma and rhabdomyosarcoma [7] .
The diagnosis of PA is established on the basis of history, physical examination, cytology and histopathology. Computed tomography (CT) scan and magnetic resonance imaging (MRI) provide information of the location, size and extension of tumor to the surrounding superficial and deep structures.
The treatment of choice for PA in minor salivary gland is wide local excision with the removal of periosteum or bone if they are involved. Simple enucleation of this tumour leads to high local recurrence rate and should be avoided [4] .
Materials and Methods
This prospective observational study was done in Department of ENT, Department of Oral and Maxillofacial Surgery at SKIMS Medical College and at Peoples Care Polyclinic from April 2009 to April 2011. After clinical suspicion, CT, Fine Needle Aspiration Cytology (FNAC) and core needle biopsy was done in all 20 cases before any surgical intervention was done.
Twenty patients were enrolled in the study with the following inclusion and exclusion criteria. Inclusion criteria Patients of any age group with swelling of hard palate with strong suspicion of it being PA and which on core biopsy proves to be such. Exclusion criteria Patients presenting with swelling in hard palate and FNAC suggestive of PA but core needle biopsy proved otherwise.
After confirming the diagnosis all patients underwent surgical excision of the mass followed by repair and reconstruction as appropriate to the case.
Patients without erosion of hard palate on CT scan were treated with wide surgical excision and removal of periosteum. Patients who had mild erosion of hard palate were treated with surgical excision and curettage of involved bone. Patients with full thickness erosion of hard palate were treated by removing involved portion of hard palate and in one case total maxillectomy was done.
Reconstruction was not done in cases without erosion of hard palate on CT scan. The excised wound in such cases was allowed to granulate and heal by itself. Reconstruction was done by palatal flap based on greater palatine artery and obturator in cases with full thickness erosion of the hard palate.
The surgical specimens were sent for histopathological examination.
All patients were at least followed-up for 1 year after they were treated by definitive surgical therapy while some enrolled early in the study were followed-up for 2 years
Observations and Results
Twenty patients diagnosed as PA of hard palate were seen and operated in a span of 2 years.
The most common age group involved was 16-30 years. Only two patients were seen in pediatric age group of \15. Males were seen to be involved more commonly than females (Table 1) .
Swelling over hard palate was the most common clinical feature. Overlying mucosa was normal in 17 patients. Ulcerations of mucosa was seen in three cases ( Fig. 1) . Majority of swellings (18) were smooth ( Fig. 2 ) and only two were multilobulated (Fig. 3) . The size of swelling ranged from 0 to 8 cm with maximum number of patients (12) having swelling in the range of 3-5 cm (Table 2) .
On CT scan hard palate was intact in most of the cases (12) while only four cases had minor erosion. Full thickness erosion was seen in four patients (Fig. 4) . Involvement of infratemporal fossa was seen in one patient mimicking malignancy and in the same patient anterior wall of maxilla and inferior orbital wall was eroded ( Table 3) .
The surgical wound in 12 cases without any erosion on CT scan were allowed to granulate and heal by itself (Fig. 5) . Out of four cases with minor erosion of hard palate on CT scan, two cases developed full thickness defect in hard palate on curettage and in remaining two patients hard palate remained intact. These two patients who developed full thickness defect on curettage underwent reconstruction by palatal flap and remaining two patients were allowed to self granulate and heal. Out of four cases with full thickness defect on CT scan, two underwent reconstruction by palatal flap after removal of involved bone while among the other two patients, one underwent complete maxillectomy followed by reconstruction by obturator and the other underwent simple reconstruction using obturator (Table 4) .
Overall in 14 cases no reconstruction was done, in four cases palatal flap was used and in remaining two cases obturator was fitted.
There was a large interval between appearance of the first clinical feature and diagnosis, ranging from 3 months to 10 years.
Comparing with the histopathology of excised specimen diagnostic accuracy of core needle biopsy was 100 %.There were five patients in whom pathologists could not make diagnosis of PA on FNAC but results of core biopsy and final histopathology of excised specimen showed them to have PA. So the diagnostic accuracy of FNAC was found to be 75 %.
There was no recurrence in any of the cases during follow up period. 
Discussion
The data from our study show predominance of PA hard palate in males over females. Other case reports and reviews contrarily reported [8, 9] . The most commonly involved age group in our study was 16-30 years. Only two cases were seen in children below 15 years. PAs of the palate in children and adolescents are rare. Byars et al. [10] first reported two cases of palatal PA in children. Since then 17 cases have been reported in English literature in paediatric age group [8] . Yamamoto et al. [9] reported 10 cases of juvenile palatal PA in patients aged 18 years and younger in Japanese literature.
The most common symptom in our study was a submucosal lump, although few cases showed ulceration (three cases), pain and bleeding which is in accordance with literature. The ulceration seen in three cases had long history of lump on hard palate and the probable reason was repeated trauma to lump due to chewing. All our patients had slow growing tumours. There was a large interval between the appearance of first symptoms and diagnosis, ranging from 3 months to 10 years. The reason for this delay is slow growth of these tumours and their relative asymptomatic nature. However few authors have described rapidly growing palatal PA [8, 11, 12] . The size of the swelling ranged from 0 to 8 cm and majority of patients had swelling in the range of 3-5 cm while in literature the size of the swelling ranges from 0.8 to 5 cm with an average of 2.6 cm [2] . Cheek swelling is an uncommon finding in such cases and was seen in one patient. It occurs in extensive cases involving the whole maxilla.
Differential diagnosis of PA include odontogenic and non-odontogenic cysts, soft tissue tumours, palatal abscess, mucoepidermoid carcinoma, adenoid cystic carcinoma and salivary gland tumors. Palatal tissues contain components of soft tissue and harbour minor salivary gland tissues. As a result, soft tissue tumors such as neurofibroma, fibroma, lipoma, neurilemmoma as well as salivary gland tumors should also be considered in the differential diagnoses for this case. Lymphoma can also present with palatal swelling in children [7] . History, physical examination and radiological examination can aid in diagnosis but the ultimate diagnosis lies on histopathology.
Histologically, it is characterized by a great variety of tissues presenting epithelial cells arranged in cord-like and duct-like cell patterns, along with areas of epidermoid metaplasia [2] .
Computed tomography was done in all cases and diagnosis was verified by core biopsy. Histopathological sampling procedures include FNAC and core needle biopsy (bigger needle comparing to FNAC). FNAC operated in experienced hands, can determine whether the tumor is malignant in nature with 90 % sensitivity [6, 13] but in contrary diagnostic accuracy in our study was 75 %. FNAC can also distinguish primary salivary tumor from metastatic disease. Core needle biopsy is more invasive but is more accurate compared to FNAC with diagnostic accuracy greater than 97 % [14] and we found 100 % diagnostic accuracy of core needle biopsy. Furthermore, core needle biopsy allows more accurate histological typing of the tumor.
Different types of imaging modalities are helpful. The noninvasive diagnostic aids for salivary gland tumors include ultrasound, CT, and MRI. We only used CT in our cases. Plain X-ray and hematologic investigations play insignificant part in the diagnosis of salivary gland tumor of the palate. CT and MRI both provide important information on the location, size, and extension of the tumor into the surrounding superficial and deep tissues. CT is superior to MRI in evaluating bone, especially in diagnosing erosion and perforation of the bony palate and possible involvement of the nasal cavity or maxillary sinus [15, 16] MRI, with its high resolution for soft tissue, provides better definition of the vertical and inferior tumor extension through its multiplanar capacity and the tumormuscle interface and more clearly indicates the degree of encapsulation [15] . These tumors are also able to invade and erode adjacent bone, causing radiolucent mottling on the X-ray of the maxilla [17] .
On CT scan we found that hard palate was intact in most of the cases while minor erosion of hard palate was seen in four cases. Erosion of inferior orbital wall was seen in one patient. PA is a slow growing tumour and destruction of bony wall is seen late in the disease. Extensive erosion is seen in very rare circumstances. We found only one patient with a long history of PA with extensive erosion with minimal symptoms mimicking malignancy.
Treatment of palatal PA involves wide local excision of the tumor including its surrounding capsule, together with clear margins involving the periosteum and associated mucosa, followed by curettage of the underlying bone with a sharp spoon or bur under copious sterile normal saline irrigation, to avoid recurrence [18, 19] . We did not do curettage of bone in cases where there was no erosion of hard palate on CT scan. Total maxillectomy as seen in one of our case is done in extensive disease involving walls of maxillary sinus.
Reconstruction method of the defect has been reported differently in different reports and reviews. We did not reconstruct the area in cases where no full thickness defect was created on wide surgical excision and in cases without any preexisting erosions on CT scan. In such cases we waited for the wound to granulate and heal for 1 month. In cases where full thickness defect was preoperatively present in hard palate or was created, we reconstructed it either by obturator or by palatal flap based on greater palatine vessels. All these techniques have been reported in literature.
These tumors usually do not recur after adequate surgical excision. Recurrence if at all occurs can be attributable to inadequate surgical techniques such as simple enucleation leaving behind microscopic pseudopod-like extensions, capsular penetration, and tumor rupture with spillage of tumor cells [4] . We did not have any recurrence in 1 year of follow-up but recurrence of palatal PA in children following surgical treatment has been reported in two cases out of 16 cases from the English literature [7] . Long term follow-up is necessary as recurrences though very uncommon after proper surgical excision can be seen on long term follow up.
Conclusion
Pleomorphic adenoma of palate is a rare entity usually seen in adults. Most common symptom is slowly growing painless submucosal mass on hard palate. Definitive diagnosis lies on histopathological examination. CT is necessary for ruling out any bony erosions. Treatment is by wide local excision with removal of periosteum and curettage of bone. Reconstruction is only necessary if there is full thickness defect in the bone, otherwise excellent results are seen if wound is allowed to granulate and heal by itself. The most common way to reconstruct the defect is either by the use of obturator or palatal flap. Recurrences are uncommon but may be seen on long term follow-up.
